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DETAILED DISCUSSION OF CURRENT ORR & DR STATUS 

The current status with regard to completing the Soils Resource Conservation and Recovery Act (RCRA) 

(RFI) requirement is the result of a long chain of events (described below) leading to a focused list of 

target analytes in soils at the ORR and the deferral of actions at the DR Navy.  To understand how the list 

of parameters for soils was developed and subsequently narrowed down and why action at the DR Navy 

was deferred, it is necessary to understand what steps have been completed and the order in which they 

were implemented.  Figure A-1 depicts these major events in chronological order.  Some of these events 

relate to ground water investigations, which were useful for the interpretation of soils contamination. 

 

Subsections labeled “ID1 through ID16” (ID = Task Identification) refer to the Task Name shown in Figure 

A-1. 

 

ID1 SOIL SAMPLING FOR PHASE II RFI - ORR (USACEWES) 

The United States Army Corps of Engineers Waterways Experiment Station (USACEWES) conducted an 

RFI soil investigation at the ORR.  Soil samples were obtained from thirteen (13) test borings in August of 

1990 for physical characterization and chemical pollutant identification.  Soil samples were taken from 

specific layers within the borings; 0.2 –0.5 feet bgs, 3-6 feet bgs, 12-18 feet bgs, 18-24 feet bgs, and 

within 6 feet of the ground water table.  These samples were analyzed by the USACE laboratory for 

explosives, inorganics, volatile and semivolatile organics.  Soil contamination was found and reported. 

 

ID2 ORR SOILS PHASE II RFI DRAFT REPORT (USACEWES)  

The Draft RFI Phase II Soils Report for the ORR was issued in April 1991(this report did not include any 

part of SWMU 6 – DR).  The concluding two sentences of the Executive Summary state “No RFI Phase III 

Soils study is needed at the Old Rifle Range.  The remediation of the soils in the burn pits should be 

included as part of the closure plan for the Old Rifle Range burning unit.” (UASCEWES, 1991).  Based on 

review of available information, this Draft RFI Phase II Soils Report for the ORR appears not to have 

been finalized. 

 

ID3 DRAFT CCCRA WORK PLAN FOR ORR, DR & ABG - JUNE 1993 

Rust Environment & Infrastructure (RE&I) as a subcontractor to Brown & Root Environmental (B&RE is 

the predecessor of TtNUS) prepared a Draft Current Contamination Conditions Risk Assessment 

(CCCRA) Work Plan in June of 1993.  This Work Plan addressed the sampling and risk assessment 
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needs for the Ammunition Burning Grounds (ABG), ORR, and DEMO.  Prior to this, although the ABG 

and ORR had been investigated, soil sampling and analyses had not been conducted at the DEMO.  

 

ID4 FINAL CCCRA WORK PLAN JULY 1995 (RE&I) 

RE&I, as a subcontractor to B&RE, prepared the Final CCCRA Work Plan in July of 1995.  This Work 

Plan addressed comments received from the U.S. EPA on the draft CCCRA.  No additional soils sampling 

had been conducted at the ORR or DEMO since the draft version of the Work Plan was prepared 

(described in Section ID3).  More data was required to complete the Final CCCRA. 

 

ID5 ORR AND DR SAMPLING - AUGUST 1995 (RE&I) 

RE&I implemented the provisions of the 1995 CCCRA Work Plan and collected the data required for the 

CCCRA.  Six surface soil samples (0-2’ bgs) were collected and analyzed for inorganics, semivolatile 

organics, and explosives. 

 

At the time the CCCRA Work Plan was prepared, there had been no soil investigation conducted at the 

DEMO.  RE&I recommended that eight (8) surface soil composite samples (0-2 feet bgs) be taken from 

the Army Demolition Area (DR Army) and three surface soil composite samples be taken from the Navy 

Demolition Area (DR Navy).  In addition, three background surface soil samples were recommended.  All 

14 soil samples were taken in 1995 and analyzed by Southwest Laboratories for explosives, inorganics 

and semivolatile organics. 

 

ID6 DRAFT RFI FOR GROUND WATER SWMU 6&7 NOVEMBER 1995 (USACEWES) 

This document addresses ground water investigations at SWMUs 6&7 from November 1989 to December 

1992.  These studies become relevant to the DR Navy soil investigation outlined in this QAPP with regard 

to the manganese hot spot.  The purpose was to determine the presence or absence, the nature, the rate 

and extent of migration, and the concentrations of hazardous constituents that may have been released 

into ground water from activities conducted at the DEMO and the ORR. 

 

Conclusions presented in the draft report were that metals, cyanides, sulfides, and nitrates were detected 

in significant and verifiable quantities in monitoring wells at the DEMO.  A localized area at the DR Navy 

exhibited significantly elevated concentrations of some metals and was referred to as a ground water hot 

spot.  Organics other than explosives were not present in significant or verifiable quantities in three 

rounds of sampling and analysis of ground water from monitoring wells at the DR and ORR. 
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ID7 EPA DATA VALIDATION MEMO FOR ORR, DR & ABG - 1997 

Following preparation of the CCCRA Work Plan, one of the first tasks conducted by RE&I was a trend 

analysis of the data collected to that date.  As part of this effort it was discovered that very little of the 

analytical data had undergone a data validation effort of sufficient rigor to produce results that meet the 

minimum data usability standards for risk assessment purposes. This issue was brought to the attention 

of U.S. EPA Region 5, whereupon a relatively detailed review of select datasets from each laboratory was 

performed by U.S. EPA Region 5 and their contractor (A.T. Kearney) (U.S. EPA, 1997).  

 

Based on the data validation memorandum issued by U.S. EPA Region 5 (U.S. EPA, 1997), all of the 

non-explosive soils data at the ORR from the Corps of Engineers laboratory were rejected because of 

incomplete QC documentation.  With respect to this environmental medium, the remaining database for 

soil at the ORR consisted of the 1990 explosives data by the Corps of Engineers laboratory (43 surface 

and subsurface soil samples) and the six surface soil samples collected by RE&I in 1995.  The Corps of 

Engineers did not collect any soil samples at the DR Navy. 

 

Based on the data validation memorandum issued by U.S. EPA Region 5 (U.S. EPA, 1997), all 

of the analytical data for soils at the DEMO were valid and therefore acceptable for use in the 

CCCRA.  
 

ID8 ORR FOLLOWUP SAMPLING 1997 (RE&I)  

Based on RE&I’s assessment of the valid data remaining after the U.S. EPA Region 5’s review, five 

additional samples were proposed for collection at the ORR to complete the database for risk 

assessment.  These samples were collected and made part of the complete analytical database for the 

Risk Assessment.  

 

ID9 DRAFT CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT 
NOVEMBER 1997 

Based on all of the data collected as previously described (less the rejected data), RE&I prepared the 

draft Current Contamination Conditions Risk Assessment Report (B&RE, 1997).  The chemicals of 

concern (COCs) and footnotes indicating the critical pathway by SWMU were as follows: 

 

Chemical of Concern ORR, DR Navy, DR Army, 
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SWMU 7 SWMU 6 SWMU 6 

Metals    
Aluminum  X(1)  
Arsenic X(1) X(1) X(1) 
Beryllium X(3) X(1&2)  
Manganese X(1) X(1) X(1) 
Nickel  X(1)  
Energetics    
2,4,6-Trinitrotoluene X(1)   
2,6-Dinitrotoulene X(1)   
RDX X(1) X(1)  
Polycyclic Aromatic Hydrocarbons    
Benzo(a)anthracene X(1)   
Benzo(a)pyrene X(2)   
Benzo(b)fluoranthene X(2)   
Dibenzo(a,h)anthracene X(2)   
Indeno(1,2,3-cd)pyrene X(2)   
Organochlorine Pesticides    
Heptachlor Epoxide X(1)   

 

1  Based on ingestion of ground water 
2  Based on ingestion of beef and milk 
3  Based on dermal contact with ground water 

 

ID10 SITE VISIT FOR PHASE III SOILS RFI - MARCH 1998 (TtNUS) 

A site visit was conducted on March 4, 1998 for the purpose of identifying information needed to complete 

the RFI Work Plan for soils at SWMU 6 (DR Navy) and SWMU 7 (ORR).  At the time of this visit, both the 

Ground Water RFI and CCCRA were in draft form, identifying areas of ground water contamination, 

critical pathways, receptors, and chemicals of concern. 

 

Highlights of the visit by SWMU are described in the following paragraphs. 

 

SWMU 6 - Demolition Range 

Information Review and Site Reconnaissance 

Prior to conducting the site reconnaissance, and as part of work plan preparation (see ID13), aerial 

photographs of the DEMO dated 8-1-48 were reviewed.  Other than the chemical data collected by RE&I 
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in 1995, no historical chemical (analytical) data could be found.  The pre-1995 data for SWMU 6 was 

primarily geotechnical data (Dunbar, 1982), which consisted of soil classifications, grain-size distribution, 

etc.  

 

The team conducted a walk-over at the northern end of the DR Army (south ridge) site.  The general 

locations of the background soil samples collected by RE&I were noted.  The team then walked to the DR 

Navy (east ridge) site.  This area is not used at the same frequency as the south ridge, however it is still 

active.  The issue associated with this site is that there is an apparent contamination hot spot based on 

previous analysis of ground water data (manganese).  Data needs are presented in the following 

paragraphs. 

 

Soil Data Needs  

It was confirmed by the Environmental Site Manager (ESM) that the primary focus of soil investigation at 

SWMU 6 is to better define the manganese hot spot at the DR Navy.  A secondary focus was to evaluate 

the need for additional background data. However, the Base-Wide Background Soil Investigation 

currently underway should generate data sufficient for comparative purposes.  It was acknowledged that 

additional data needs may also arise after a more detailed review of the aerial photos was completed. 

 

SWMU 7 - Old Rifle Range 

Information Review and Site Reconnaissance 

Prior to conducting the site reconnaissance, aerial photographs dated 8-1-48 were reviewed to examine 

past rifle (and pistol) range operations and the potential for range activities just north of the current ORR.  

During the initial project teleconference, it was agreed that there may have been range activities 

conducted just north (and across the stream of the “maintained” area) of the current ORR.  This recently 

identified area is commonly referred to as the Old Pistol Range (OPR).  To date, no environmental 

samples have been collected for laboratory analyses from the OPR. 

 

During the site reconnaissance, the team parked at the north end of the ORR and walked down into the 

hollow at the entrance to the OPR.  This area had the remnants of a small wooden structure (possibly a 

shooting enclosure), approximately three 55-gallon drums (probably used for spent cartridges or other 

refuse) and DANGER signs delineating the presence of a pistol range.  A backstop consisting of 

mounded earth and metal target holders used to accumulate fired projectiles had been constructed 

roughly 100 yards upstream of the apparent location of the firing line.  Additionally, it appeared that firing 

119912/P A-5 CTO 0056 



NSWC Crane 
QAPP 

Revision:  2 
Date: October 2000 

Section:  Appendix A 
Page 6 of 14 

 
took place into the side of the hill to the west of the firing line.  Data needs are presented in the following 

paragraphs. 

 

Soil Data Needs  

It was confirmed by the ESM that soil data are needed to characterize potential contamination in the soils 

of the OPR backstop, the hillside to the west of the pistol range firing line, soils close to the 55-gallon 

drums, and the upper reaches of the hillside behind the final concrete-reinforced backstop/target 

mechanism located on the south end of the rifle range.  Also, additional soil samples may be needed on, 

and at the base of the berms in the main area of the range.  Additional background samples also need to 

be obtained for the ORR and upgradient from the OPR for comparison with site chemical concentrations 

to evaluate exceedances of background concentrations.  The Base-Wide Background Soil Investigation 

currently underway should generate data sufficient for comparative purposes. 

 

ID11 FINAL RFI FOR GROUND WATER SWMU 6&7 JUNE 1998 (USACEWES)  

This was the final version of the document prepared to address ground water investigations at SWMUs 

6&7 from November 1989 to December 1992. 

 

Conclusions presented in the final version with regard to the DR were identical to those presented in the 

draft report.  Metals, cyanides, sulfides, and nitrates were detected in significant and verifiable quantities 

in monitoring wells at the DEMO.  Organics other than explosives were not present in significant or 

verifiable quantities in three rounds of sampling and analysis of ground water from monitoring wells at the 

DR and ORR. 

 

ID12 FINAL CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT 
FEBRUARY 1999 

Following incorporation of U.S. EPA Region 5 comments, RE&I prepared the final Current Contamination 

Conditions Risk Assessment Report (TtNUS, 1999a).  The COCs and critical pathways with regard to the 

two SWMUs in this Work Plan were identical to those identified in the draft CCCRA Report (see ID9). 
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ID13 DRAFT SECTION 1 FOR SOILS RFI QAPP SUBMITTED TO U.S. EPA APRIL 23, 1999 

(TtNUS) 

 

Following the issuance of the final CCCRA and the confirmation that COCs for these SWMUs were 

identified, the pre-QAPP process with U.S. EPA Region 5 for the soils RFI was initiated by phone.   

  

TtNUS prepared the draft Section 1 of the Soil RFI QAPP, which included a review of what had been 

conducted to date on the project, the regulatory scenario, historical data issues, the CCCRA, and other 

facts pertinent to data quality objective (DQO) development.  The draft Section 1 was submitted on 

April 23, 1999 to the U.S. EPA Region 5 and Navy representatives, and was used as a point of discussion 

during the pre-QAPP teleconference. 

 

ID14 PRE-QAPP TELECONFERENCE WITH U.S. EPA TO DISCUSS DRAFT SECTION 1 MAY 4,  
1999 

Prior to constructing the QAPP, U.S. EPA Region 5 requires that Section 1 of this document be prepared 

and reviewed by the agency.  This allows an opportunity for the agency to refine and agree to the DQOs 

prior to the generation of the draft document. 

 

Section 1 of this QAPP was prepared and submitted to the U.S. EPA Region 5.  A pre-QAPP 

teleconference was held on May 4, 1999 to discuss the draft Section 1 of the RFI QAPP (U.S. EPA, 

1999).  

 

The primary outcome of the teleconference was a consensus that the 14 COCs as identified in the 

CCCRA would be the only chemical parameters evaluated as part of this RFI.  U.S. EPA indicated that all 

concerns regarding other contaminants had been addressed by virtue of the completed CCCRA 

conducted by RE&I.  Another significant outcome was consensus that the Navy would be responsible for 

deciding whether interim remedial measures would be warranted at the DR Navy based on the results of 

the Phase lll RFI.  A final outcome was agreement that no additional data collection is necessary at the 

DR Army. 

 

Specific conclusions for each site were as follows: 

 

The COCs reported in the CCCRA (TtNUS, 1999a) for SWMUs 6 and 7 were narrowed down per site as 

shown in the table that follows.  The DR Army area is not included because U.S. EPA indicated they were 

119912/P A-7 CTO 0056 



NSWC Crane 
QAPP 

Revision:  2 
Date: October 2000 

Section:  Appendix A 
Page 8 of 14 

 
satisfied that they had all of the soils results needed at this time.  The primary COC at SWMU 6 is 

manganese because it is associated with the hot spot issue. 

 

Chemical of Concern ORR, 
SWMU 7 

DR Navy, 
SWMU 6 

Metals   
Aluminum  X 
Arsenic X X 
Beryllium X X 
Manganese X X(1) 

Nickel  X 
Energetics   
2,4,6-Trinitrotoluene X  
2,6-Dinitrotoulene X  
RDX X X 
Polycyclic Aromatic Hydrocarbons   
Benzo(a)anthracene X  
Benzo(a)pyrene X  
Benzo(b)fluoranthene X  
Dibenzo(a,h)anthracene X  
Indeno(1,2,3-cd)pyrene X  
Organochlorine Pesticides   
Heptachlor Epoxide X  

 

1  Manganese is the primary COC with regard to the hot spot issue 
 

SWMU 6 – Demolition Range 

Extent of contamination at SWMU 6 is not an issue as it has been addressed satisfactorily by other 

activities, including previous sampling and the completed CCCRA.  The only outstanding issue at SWMU 

6 is further characterization of the manganese hot spot.  TtNUS was assigned the responsibility of 

evaluating the ground water data for wells near the alleged hot spot and making recommendations for 

additional investigation.  It was suggested that this should include developing the wells in question prior to 

identifying soil sample locations (if needed).  
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SWMU 7 – Old Rifle Range 

Extent of contamination is a primary issue at the ORR and, more specifically, at the portion of the SWMU 

that has recently been identified as having pistol shooting operations (the OPR located to the north of the 

ORR proper).  The QAPP will address this issue. 

 

ID15 EPA APPROVAL OF USACEWES FINAL RFI FOR GROUND WATER SWMU 6&7 JUNE 8,  
1999 

U.S. EPA Region 5 approved the RFI for Ground Water at SWMU 6&7.  U.S. EPA Region 5 restated 

(U.S. EPA, 1999) the DR Navy metals contamination conclusion in the approval letter and indicated that 

“the U.S. Navy recently proposed an investigation to define the accuracy of these findings, and to 

delineate the hot spot if confirmed at the Demolition Range.” With regard to the ORR, the approval letter 

goes on to state, “They (the US Navy) are planning an RFI for soil at the backstop areas which were not 

previously investigated since they were considered ‘inactive ranges’.”  This Phase lll Soil RFI QAPP 

addresses the proposed soil investigations in both of these areas.  

 

ID16 MANGANESE HOT SPOT ISSUE PAPER - AUGUST 11, 1999 (TtNUS) 

As requested in the May 4, 1999 teleconference with EPA, TtNUS performed an evaluation of ground 

water analytical results at the DEMO (SWMU 6).  Previous results indicated the presence of elevated 

concentrations of some metals in the Navy Explosive Ordnance Disposal (EOD) area (DR Navy).  The 

TtNUS evaluation was performed to confirm the accuracy of these findings and to delineate this localized 

area of contamination (referred to as the manganese hot spot). 

 

Ground water samples collected from wells screened within the Upper Pennsylvanian-age aquifer in the 

Navy EOD area of the DEMO showed elevated concentrations of various metals.  Unusually high 

concentrations of vanadium, cadmium, beryllium, zinc, nickel, aluminum, arsenic, manganese, cobalt, 

iron, and magnesium occurred in three shallow wells monitoring the Pennsylvanian-age rocks.  Three 

wells within this area, namely 06-06, 06-07, and 06-12, are within 300 feet of each other and exhibit 

consistently elevated concentrations of these metals.  This indicates that the uppermost ground water in 

that isolated area is being contaminated by a local source.  Low pH (high acidity) and high conductivity 

accompany the anomalously high levels of metals.  Murphy and Wade (1998) with the USACEWES 

suggested that additional sampling of surface and shallow soils and continued monitoring of these wells 

was necessary to confirm contamination and to delineate its source. 
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Based on the TtNUS evaluation of the ground water hot spot issue and discussions with Base personnel, 

the USACEWES, representatives of the U.S. EPA, and Southdiv representatives for NSWC Crane, 

numerous activities were proposed as part of the Hot Spot Letter Report (TtNUS, 1999b).  The following 

is a summary of the stated investigative needs at that time with regard to the hot spot issue. 

 

• Wells 06-06, 06-07, 06-12, 06C01P3 and 06-01A should be redeveloped and resampled for the five 

DR Navy COC metals (manganese, aluminum, arsenic, nickel, and beryllium).  

 

• Standard water quality parameters should be collected including temperature, pH, specific 

conductance, and turbidity. 

 

• Ground water samples should be collected using low-flow sampling techniques. 

 

• Samples should be collected for unfiltered laboratory analyses. 

 

• Results should be statistically analyzed and compared to appropriate screening levels. 

 

• If elevated concentrations of metals are detected in these samples, a geophysical survey should be 

considered in the immediate area of the elevated metals to determine if a local source of 

contamination is indicated in the shallow subsurface.  Pending the results of this survey, additional 

delineation should be considered and soil borings may be installed to confirm the source area. 

 
ID17 DRAFT SWMU 6 & 7 PHASE III SOILS RFI QAPP SUBMITTED - FEBRUARY 23, 2000
 (TtNUS) 

Following preparation and review by the Navy, TtNUS finalized and submitted the Draft SWMU 6 & 7 

Phase III Soils RFI QAPP for review by US EPA Region 5. 

 
ID18  EPA COMMENTS ON THE DRAFT SWMU 6 & 7 PHASE III SOILS RFI QAPP - APRIL 20, 

 2000 

EPA reviewed and provided comments on the Draft SWMU 6 & 7 Phase III Soils RFI QAPP.  Many of the 

comments related to the statistical basis for determining the potential manganese hot spot at SWMU 6.  A 

total of 21 comments were prepared by EPA requesting clarifications of certain issues and other editorial 

comments. 
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ID19  RESPONSE TO COMMENTS ON THE DRAFT SWMU 6 & 7 PHASE III SOILS RFI QAPP - 

JUNE 6, 2000 

TtNUS prepared responses for each comment, which were reviewed by the Navy and then forwarded to 

EPA.  

 

ID20  RESPONSE TO COMMENTS TELECONFERENCE WITH EPA ON THE DRAFT SWMU 6 & 
7 PHASE III SOILS RFI QAPP - JUNE 27, 2000 

Following EPA’s review of the responses to comments, EPA along with IDEM requested that a 

teleconference be held on June 27,2000 to discuss certain issues.  Because this teleconference was 

critical to the EPA’s final decision regarding required actions at SWMU 6, a detailed summary is provided 

below. 

 

The following organizations and representatives were in attendance: 

 

NSWC Crane - Mr. Tom Brent   

State of Indiana (IDEM) - Mr. Doug Griffin   

EPA Region 5 - Mr. Peter Ramanauskas and Dr. Arthur Lubin 

Tetra Tech NUS (TtNUS) - Dr. Roger Clark; Mr. Mark Francis; Dr. Tom Johnston; and Mr. Brian Lewis 

 

• IDEM questioned if kriging was being done in support of risk assessment.  TtNUS affirmed that the 

risk assessment on the DRNavy had already been performed so this investigation did not include a 

risk assessment. 

 

• IDEM asked why the nature and extent of manganese contamination hadn't been determined during 

risk assessment.  TtNUS explained that manganese was identified as a COC in the risk assessment.  

Carol Witt-Smith (previous EPA regulator) had suggested a possible manganese 'hot spot' based on 

high groundwater concentrations at the site. 

 

• TtNUS stated within the Draft Work Plan that they planned on resampling the groundwater wells to 

determine whether evidence for a hot spot exists now, then placing a grid with no more than 25 soil 

sampling locations near the groundwater wells that are statistically higher than upgradient.  Kriging of 

soil data would then be used to determine the 'hot spot' boundary.  IDEM asserted that it must first be 

determined how big of a 'hot spot' was being looked for and what would be done if one was found -

before deciding on the sampling strategy. 
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• The basis for determining the number of samples required to detect a hot spot in DRNavy soils was 

discussed. The group agreed that no one knew the size of the hot spot or whether the hot spot has a 

diffuse boundary.  NSWC indicated that the "hot spot" could be a localized region of elevated 

background or it could be a bomb casing of some sort.  IDEM explained the difficulty in trying to 

estimate the number of soil samples required for locating a hot spot in an area of unknown size when 

the ground water data are not yet available from the DRNavy wells. EPA acknowledged that the 

number of samples required to find a hot spot with a well-defined boundary could approach 500,000, 

which was an unrealistic number of samples.  Ultimately, TtNUS' proposition to collect samples at up 

to 25 locations was not disputed. 

 

• TtNUS consulted the risk assessment report and determined that the pertinent risk receptors for the 

DRNavy were through groundwater consumption and that hazard indices (HI) values were 5 to 16.  

IDEM maintained that because closure wouldn't occur for ~ 50 years and that ongoing operations at 

the facility may cause additional contamination, institutional controls to restrict access to the 

groundwater should be implemented on the subpart X permit until the closure plan takes place.  It 

was suggested that groundwater samples would be taken to determine if manganese is present 

above upgradient levels.  IDEM agreed that this would probably be a good strategy to follow.  If so, 

institutional controls would be implemented and action would be deferred until closure. 

 

• IDEM asserted that the HI values ranging from 5 to 16 were significant.  However TtNUS also advised 

IDEM that operations were not scheduled to cease for at least another 50 years.  IDEM felt that 

quantifying the groundwater manganese concentrations was warranted, but that actions to be taken 

might be tempered by the realism of whether groundwater would actually be consumed at this 

location. 

 

• EPA agreed to look at the permit to determine whether the DRNavy “remediation” (if required) could 

be handled as part of the closure plan for the Subpart X permit for the DR (which includes the 

DRArmy and DRNavy).  It was suggested that TtNUS would collect the recommended groundwater 

samples to determine whether there appeared to be a hot spot in groundwater.  If EPA’s 

determination on the permit indicated that the DRNavy can be covered under the closure plan, any 

actions with regard to manganese hot spot remediation would probably be addressed when the 

facility closes.  If EPA’s determination on the permit indicated that the DRNavy cannot be covered 

under the closure plan, any actions with regard to manganese hot spot remediation would have to be 

controlled by EPA and IDEM at that time. 
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• For the DRNavy area only, TtNUS asked if the soil sampling portions of the Work Plan would need to 

be removed and IDEM indicated that EPA might be able to “conditionally approve” the document 

excluding all soil sampling sections.  Final disposition regarding this matter would be discussed 

following the determination by EPA regarding closure applicability for the DRNavy. 

 

• The State questioned the use of the "20x" rule when comparing total analysis data to TCLP limits.  

TtNUS explained the use and volunteered to include more explanation in the text of the QAPP. 

 

• Action items for the teleconference included: EPA - review Crane permit to determine whether 

DRNavy is covered by the subpart X permit; TtNUS - add justification for using the "20x" rule on 

TCLP limit comparisons for determining nature of IDW. 

 

 

ID21 EPA DECISION TO REMOVE SWMU 6 FROM THE PHASE III SOILS RFI QAPP - 
SEPTEMBER 20, 2000 

NSWC Crane received a letter from EPA with a decision regarding SWMU 6.  The following paraphrases 

the critical elements of EPA’s decision: 
 

The Navy may disregard all sections in the Draft Solid Waste Management Unit (SWMU) 6 & 7 Phase III 

Soils RCRA Facility Investigation (RFI) Quality Assurance Project Plan (QAPP) dated February 2000 that 

relate to the ground water sampling at SWMU #6.  The purpose of its inclusion in the RFI was to investigate 

the presence of a potential manganese “hot spot” in the soils of the Demolition Range (DR) Navy. 

 

The Demolition Range (SWMU #6) is a regulated open detonation unit under the RCRA Subpart X permit 

issued in November 1999.  This unit has been subdivided into the DR Army and the DR Navy.  It has also 

been designated as SWMU #6 and has been undergoing corrective action investigations. 

 

As part of the work involved in permitting the unit, the DR underwent a risk assessment along with the other 

open burning/open detonation units at NSWC (i.e., Ammunition Burning Grounds and Old Rifle Range).  The 

risk assessment identified risks from two aquifers at the DR.  The constituents of concern were identified as: 

Aluminum, Arsenic, Beryllium, Manganese, Nickel, and RDX.  No risks were identified in the DR soils. 

 

A conference call was held on June 27, 2000 between the Navy, Tetra Tech NUS, Inc., the Indiana 

Department of Environmental Management, and the USEPA to discuss the draft RFI QAPP developed for 

SWMUs 6 & 7.  A question arose as to the practical benefits of the manganese “hot spot” study at the DR 

Navy at this time because soils were not identified as a risk driver in the risk assessment.  Soils 
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contamination at the DR Navy can be addressed via the RCRA Subpart X permit at unit closure.  The DR 

unit is a permitted open detonation unit with an estimated closure date of 2015.   

 

Because the risk assessment identified groundwater as the sole risk pathway at the DR, groundwater is 

being monitored under the Subpart X permit and groundwater use has been restricted.  The groundwater 

use restriction eliminates the risk pathway of groundwater ingestion. The Navy is required to perform semi-

annual RCRA Subpart F groundwater detection monitoring at the DR under the permit.  The groundwater 

wells used in the risk assessment study done at the DR are being monitored under the Subpart X permit.  

Although wells having elevated manganese levels specific to the DR Navy that were identified through 

previous RFI work are not part of the DR point-of-compliance well network, the DR Navy is located within the 

point-of-compliance.  Previous RFI investigations indicate that groundwater seeping from the DR Navy 

would be collected by the NPDES permitted sedimentation ponds around the perimeter of the DR or, 

because the aquifer underlying the DR Navy is discontinuous, migrate downward through fractures in the 

bedrock to be intercepted by the point-of-compliance wells.  

 

It is the recommendation of this office that the proposed manganese “hot spot” study may be deferred until 

closure of the DR, if required at that time.  The Navy should remove all reference to the groundwater 

sampling at SWMU #6 and may proceed with revision of the RFI QAPP to address the Old Rifle Range 

(SWMU #7).  The Navy will need to add Aluminum to the groundwater monitoring program currently in place 

at the DR. By way of this letter, it is understood that all sections of the RFI QAPP pertaining to the DR will be 

disregarded and remediation at the DR will be addressed under unit closure or if groundwater monitoring 

detects contaminant migration requiring corrective action under the Subpart X permit. 

 

Preparation of this QAPP (final version) concludes the chronology as of the date of this writing. 
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STANDARD OPERATING PROCEDURE 

NUMBER CTO 56-1 

 

BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER OR GEOPROBE 

  

1.0 PURPOSE 

 

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for 

advancement and soil sampling using a hand auger or Geoprobe for the Phase 3 Soil RFI for SWMU 

7, NSWC Crane.  

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT  

 

Non-latex Gloves 

Cotton Gloves 

Writing Utensil 

Boring Log Sheets:  A copy of this form is included in Appendix B, SOP CTO 56-4. 

Soil Sample Log Sheets:  A copy of this form is included in Appendix B, SOP CTO 56-4. 

Complete Hand Auger Assembly (stainless steel bucket bits, a series of extension rods (available in 2', 

3', 4' and 5' lengths, and a “T” cross handle). 

Geoprobe or Equivalent DPT Equipment 

Geoprobe Sampling Kit 

Stainless-steel Mixing Bowls 

Disposable Plastic Trowel or Stainless-steel Trowel 

Required Sample Containers with Labels, Tags and Appropriate Preservative: A copy of sample 

sample labels and tags are included in Appendix B, SOP CTO 56-4.  All sample containers for analysis 

by fixed-base laboratories will be supplied and deemed certified clean by the laboratory. 

Required Decontamination Materials 
 

3.0 PROCEDURES FOR ADVANCEMENT OF BOREHOLE AND SOIL SAMPLING USING A 

HAND-HELD BUCKET AUGER 
 

3.1 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter, etc.).  
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3.2 Don non-latex and/or cotton gloves and attach a properly decontaminated bucket bit to a clean 

extension rod and further attach the cross handle to the extension rod. 

 

3.3 Begin augering by turning the “T” handle in a clock-wise fashion, thus turning the auger bit until the 

bucket bit is advanced approximately 6 inches into the soil.  Add additional rod extensions as 

necessary to reach the desired depth.  

 

3.4 After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole. 

 

3.5 Discard the top of core (approximately 1"), which represents any loose material collected by the 

bucket bit before penetrating the desired sample depth.  

 

3.6 Utilizing the hand trowel remove the sample material from bucket bit into a properly decontaminated 

stainless-steel mixing bowl. 

 

3.7 Log the recovered sample on the Boring Log Sheet (provided in Appendix B, SOP CT0 56-4). 

 

3.8 Return the same bucket auger into the borehole and turn the auger as stated in step 3.3, advancing 

the auger bit an additional 6 inches into the soil (totaling 1 foot).  

 

3.9 After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole. 

 

3.10 Discard the top of core (approximately 1"), which represents any loose material collected by the 

bucket bit before penetrating the desired sample depth.  

 

3.11 Utilizing the hand trowel remove sample material from bucket bit into the same stainless-steel mixing 

bowl mentioned in step 3.6.   

 

3.12 Log the recovered sample on the Boring Log Sheet (provided in Appendix B, SOP CT0 56-4). 

 

3.13 Carefully remove gravel, vegetation, roots, twigs, litter, etc. from the sample.  

 

3.14 Composite sample, if required.  After completing steps 3.1 through 3.13 above, move to the next 

borehole location that will make-up the composite sample and repeat steps 3.1 through 3.13.  Note: a 

composite sample exists as a combination of more than one sample at various locations and/or depths 
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and times, and are not to be collected for volatile organic analysis.  After all samples to be composited 

have been collected, mix equal volumes of soil from each of the aliquots and continue with step 3.15. 

 

3.15 Using a disposable plastic trowel or decontaminated stainless-steel trowel, thoroughly mix 

(homogenize) the sample material (which now contains a 1-foot interval of sample) in the mixing bowl 

and fill the appropriate sample bottle(s). 

 

3.16 Fill out a Soil Sample Log Sheet (found in Appendix B, SOP CTO 56-4) and sample labels and tags 

(according to SOPs CTO 56-5 and CTO 56-10) making sure that the appropriate fields are filled out 

completely and legibly and affix them to the sample bottle. 

 

3.17 Proceed with handling each sample container as outlined in SOPs CTO 56-2 and CTO 56-3. 

 

3.18 Repeat step steps 3.2 through 3.16 for each 1-foot interval until one of the following conditions have 

been met. If one of these conditions holds true, the borehole is complete and abandonment 

procedures outlined in Section 4.10 of the QAPP can begin.   

 

1) The planned depth below ground surface as described in Table 4-1 of  the QAPP has been 

reached; 

2) The saturated zone is encountered; 

3) Bedrock or weathered bedrock is encountered; or  

4) Advancement refusal is met by the hand auger. 

 

3.19 Excess soil from hand augering operations produced during soil sampling will be returned to the 

bore hole to the extent possible with the remainder to be placed close to where it was collected and 

raked into the surface as described in Section 4.10 of the QAPP. 

 

3.20 Decontaminate any sampling equipment as described in SOP CTO 56-9. 

 

3.21       Repeat steps 3.4 through 3.17 for each sample location until all samples have been taken. 

 
4.0   BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A GEOPROBE  

 

At locations where the required penetration can not be reached using the hand auger, Direct Push 

Technology (DPT) will be employed to collect the sample.  DPT refers to sampling tools and sensors that 

are driven directly into the ground without the use of conventional drilling equipment.  DPT typically 
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utilizes hydraulic pressure and/or percussion hammers to advance the sampling tools.  It is assumed that 

this method of sample collection will be required only at a limited number of locations where the required 

sample depths can not be reached manually using a hand auger.   

 

Geoprobe is a manufacturer of a hydraulically-powered, percussion/probing machines utilizing DPT to 

collect subsurface environmental samples.  

 

4.1  Drive macrocore samplers (lined with acetate) fitted with detachable 4-foot steel drive points into the 

ground using hydraulic pressure.  

 

4.2  Retract the sampler from the borehole and remove the 4-foot sample from the hole. 

 

4.3  Attach the metal trough from the Geoprobe ® Sampling Kit firmly to the tail gate of a vehicle. If a 

vehicle with a tail gate is not available, secure the trough on another suitable surface. 

 

4.4  Place the acetate liner containing the soils in the trough. 

 

4.5  While wearing cut-resistant gloves (constructed of non-latex over cotton), cut the acetate 

liner through its entire length using the double-bladed knife that accompanies the Geoprobe® 

Sampling Kit. Then remove the strip of acetate from the trough to gain access to the collected soils. 

Do not attempt to cut the acetate liner while holding it in your hand. 

 

4.6  Transfer the sample to sample bottles for laboratory analysis. If additional volume 

is required, push an additional boring adjacent to the first and composite/mix the same interval.  

 

4.7  Once sampling has been completed, the hole is backfilled with bentonite chips or bentonite cement 

grout.  All holes should be finished smooth to existing grade. 

 

4.8  Sampling equipment is decontaminated as per SOP CTO 56-9 prior to collecting the next sample. 
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STANDARD OPERATING PROCEDURE  

NUMBER CTO56-2 

 
SAMPLE PRESERVATION, PACKAGING, AND SHIPPING FOR SOIL  

  
1.0 PURPOSE 

 
The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for sample 

preservation, packaging, and shipping to be used in handling soil samples obtained for chemical 

analysis for the Phase 3 Soil RFI for SWMU 7, NSWC Crane.  

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT  

 

Writing Utensil 

Shipping Labels: A copy of this label is included in Appendix B, SOP CTO 56-4. 

Custody Seals:  A copy of this seal is included in Appendix B, SOP CTO 56-4. 

Chain-of-Custody (COC) Forms:  A copy of this form is included in Appendix B, SOP CTO 56-4. 

Sample Containers with Preservatives: All sample containers for analysis by fixed-base laboratories 

will be supplied and deemed certified clean by the laboratory. 

Sample Shipping Containers (Coolers): All sample shipping containers are supplied by the 

laboratory. 

Packaging Material: Bubble wrap, ZipLoc bags, strapping tape, etc. 

 

3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

 
3.1 Table 4-3 of the QAPP establishes requirements for sample preservation.  The laboratory 

provides sample containers that are certified clean for the analytical parameter for which the 

sample is to be analyzed.  All samples will be held, stored, and shipped at 4°C ±2°C.  This will be 

accomplished through refrigeration (used to hold samples prior to shipment) and/or ice.   
 

3.2  The sampler shall maintain custody of the samples until the samples are relinquished to   

 another custodian or to the common carrier. 

 

3.3  Check that the sample container is properly identified on the label and tag, the   

 lid securely fastened, and the container sealed in a ZipLoc bag. 
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3.4 Place the sample container into a bubble-out shipping bag and seal the bag using the   

 self-sealing, pressure sensitive tape supplied with the bag. 

 

3.5 Inspect the insulated shipping cooler.  Check for any cracks, holes, broken handles, etc. If the 

cooler has a drain plug, make certain it is sealed shut.  If the cooler is questionable for shipping, 

the cooler must be discarded.   

 

3.6 Place the sample container into a shipping cooler in an upright position (containers will be 

upright).  Continue filling the cooler with samples and packing material until the cooler is full and 

the movement of the sample containers is limited.    

 

3.7 Place a temperature blank in the cooler.  Record the temperature of the temperature blank on the 

COC.   

 

3.8 Fill the voids in between the bubble-out shipping bags with ice and continue filling the cooler with 

ice to the top, using a minimum of eight pounds of ice for a medium-size cooler.   

 

3.9 Complete a Chain-of-Custody Form (COC) for each cooler.  List on the COC the identity each 

sample bottle contained in the cooler.  Include the air bill number on the COC.  Use a ballpoint 

pen and make sure that all of the carbon forms are legible. SOP CTO 56-4 contains instructions 

for completing the COC.  An example of this form can be found in Appendix B, SOP CTO 56-4. 

 

3.10 Place the original (top) signed copy of the COC form, listing only those samples contained in that 

particular cooler, inside a large ZipLoc bag.  Tape the bag to the inside  of the lid of the shipping 

cooler.  

 

3.11 Close the cooler and seal the cooler with approximately four wraps of strapping tape at   

each end of the cooler.  Prior to wrapping the last wrap of strapping tape, apply a signed, 

numbered, and dated custody seal to each side of the cooler (a total of four signed custody seals 

must be used per cooler).  Cover the custody seal with the last wrap of tape.  This will provide a 

tamper evident custody seal system for the sample shipment.  SOP CTO 56-4 contains 

instructions for completing the custody seal and an example of this seal. 

 

3.12 Affix a shipping label to the top of the cooler containing all of the shipping information.    

Overnight (e.g. FedEx Priority Overnight) courier services will be used for all sample shipments.  

Include the air bill number on the COC. 
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3.13  All samples will be shipped to the laboratory no more than 24 hours after completion of sampling.  

Under no circumstances will sample holding times be exceeded (See Table 4-3 of the QAPP).    
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STANDARD OPERATING PROCEDURE  

NUMBER CTO 56-3 
 

BOREHOLE AND SOIL SAMPLE LOGGING 
 

1.0  PURPOSE 

 

The purpose of this Standard Operating Procedure (SOP) is to describe the standard procedures and 

technical guidance on borehole and soil sample logging for the Phase 3 Soil RFI for SWMU 7, NSWC 

Crane.  

 

2.0 FIELD FORMS AND EQUIPMENT  
 
Knife 
Ruler (marked in tenths and hundredths of feet) 

Boring Log:  An example of this form can be found in Appendix B, SOP CTO 56-4. 

Writing Utensil 
 

3.0  RESPONSIBILITIES 
 

A field geologist/engineer is responsible for supervising all boring activities and assuring that each 

borehole is properly and completely logged. 

 

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING 
 
To maintain a consistent classification of soil, it is imperative that the field geologist understands and 

accurately uses the field classification system described in this SOP.  This identification is based on visual 

examination and manual tests. 

 
4.1  USCS Classification 

 

Soils are to be classified according to the Unified Soil Classification System (USCS).  This method 

classification is detailed in Figure 1 (attached to this SOP). 

 

This method of classification identifies soil types on the basis of grain size and cohesiveness. 
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Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).  

Some classification systems define size ranges for these soil particles, but for field classification purposes, 

they are identified by their respective behaviors.  Organic material (O) is a common component of soil but 

has no distinguishable size range; it is recognized by its composition.  The careful study of the USCS will 

aid in developing the competence and consistency necessary for the classification of soils. 

 

Coarse-grained soils shall be divided into categories: rock fragments, sand, or gravel.  The terms sand and 

gravel not only refer to the size of the soil particles but also to their depositional history.  To insure accuracy 

in description, the term rock fragments shall be used to indicate angular granular materials resulting from 

the breakup of rock.  The sharp edges typically observed indicate little or no transport from their source 

area, and therefore the term provides additional information in reconstructing the depositional environment 

of the soils encountered.  When the term "rock fragments" is used it shall be followed by a size designation 

such as "(1/4 inchΦ-1/2 inchΦ)" or "coarse-sand size" either immediately after the entry or in the remarks 

column.  The USCS classification would not be affected by this variation in terms. 

 

4.2 Color 
 
Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier to 

denote variations in shade or color mixtures.  A soil could therefore be referred to as "gray" or "light gray" 

or "blue-gray."  Since color can be utilized in correlating units between sampling locations, it is important 

for color descriptions to be consistent from one boring to another. 

 

Colors must be described while the sample is still moist.  Soil samples shall be broken or split vertically to 

describe colors.  Samplers tend to smear the sample surface creating color variations between the sample 

interior and exterior. 

 

The term "mottled" shall be used to indicate soils irregularly marked with spots of different colors.  Mottling 

in soils usually indicates poor aeration and lack of good drainage. 

 

4.3 Relative Density and Consistency 

 

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.  

Granular soils contain predominantly sands and gravels.  They are noncohesive (particles do not adhere 

well when compressed).  Finer-grained soils (silts and clays) are cohesive (particles will adhere together 

when compressed). 

 

Granular soils are given the USCS classifications GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1). 
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The consistency of cohesive soils is determined by performing field tests and identifying the consistency 

as shown in the following table. 

 

 
 

CONSISTENCY FOR COHESIVE SOILS 
 

Consistency Standard 
Penetration 
Resistance 

(Blows per Foot) 

Unconfined 
Compressive 

Strength  
(Tons/Sq. Foot by 

pocket penetration) 

Field Identification 

Very soft 0 to 2 Less than 0.25 Easily penetrated several inches by fist 
Soft 2 to 4 0.25 to 0.50 Easily penetrated several inches by 

thumb 
Medium stiff 4 to 8 0.50 to 1.0 Can be penetrated several inches by 

thumb with moderate effort 
Stiff 8 to 15 1.0 to 2.0 Readily indented by thumb but 

penetrated only with great effort 
Very stiff 15 to 30 2.0 to 4.0 Readily indented by thumbnail 
Hard Over 30 More than 4.0 Indented with difficulty by thumbnail 

 

 

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1). 

 

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by 

the thumb.  The thumb determination methods are conducted on a selected sample of the soil, preferably 

the lowest 0.5 foot of the sample.  The sample shall be broken in half and the thumb pushed into the end 

of the sample to determine the consistency.  Do not determine consistency by attempting to penetrate a 

rock fragment.  If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a 

hard soil. One of the other methods shall be used in conjunction with it.  The designations used to describe 

the consistency of cohesive soils are shown in the above-listed table. 

 

4.4 Weight Percentages 

 

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various 

grain types.  The following terms are useful in the description of soil: 
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Terms of Identifying Proportion of the Component Defining Range of 

Percentages by Weight 

Trace 0 - 10 percent 

Some 11 - 30 percent 

Adjective form of the soil type (e.g., "sandy") 31 - 50 percent 
 

Examples: 

 

• Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt. 

 

• Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt. 

 

• Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay. 

 

• Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand. 

 

4.5 Moisture 

 

Moisture content is estimated in the field according to four categories:  dry, moist, wet, and saturated.  In 

dry soil, there appears to be little or no water.  Saturated samples obviously have all the water they can 

hold.  Moist and wet classifications are somewhat subjective and often are determined by the individual's 

judgment.  A suggested parameter for this would be calling a soil wet if rolling it in the hand or on a porous 

surface liberates water, i.e., dirties or muddies the surface.  Whatever method is adopted for describing 

moisture, it is important that the method used by an individual remains consistent throughout an entire field 

activity. 

 

4.6 Summary of Soil Classification 

 

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site.  The 

hierarchy of classification is as follows: 

 

• Density and/or consistency 

• Color 

• Plasticity (Optional) 

• Soil types 

• Moisture content 

• Other distinguishing features 
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4.7  Classification of Soil Grain Size for Chemical Analysis 

 

To determine the gross grain size classification (e.g., clay, silt, and sand) from the USCS classification 

described above, the following table shall be used.  

 

Gross Soil Grain 
Size Classification 

USCS Abbreviation Description 

Clay CL inorganic clays of low to medium plasticity, gravelly 
clays, sandy clays, silty clays, lean clays,  

 CH inorganic clays of high plasticity, fat clays 
 OH organic clays of medium to high plasticity, organic silts 

Silt ML inorganic silts and very fine sands, rock four, silty or 
clayey fine sands with slight plasticity 

 OL organic silts and organic silty clays of low plasticity 
 MH inorganic silts, micaceous or diatomaceous fine sand or 

silty soils 
Sand SW well graded sands, gravelly sands, little or no fines 

 SP poorly graded sands, gravelly sands, little or no fines 
 SM silty sands, sand-silt mixtures 
 SC clayey sands, sand-clay mixtures 
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STANDARD OPERATING PROCEDURE  

NUMBER CTO 56-4 
 

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES 

  
1.0 PURPOSE 
 
The purpose of this Standard Operating Procedure (SOP) is to establish the procedures for sample 

custody and documentation of field sampling and field analyses activities for the Phase 3 Soil RFI for 

SWMU 7, NSWC Crane.  Examples of field forms to be used in this project are provided in Appendix B, 

attached to this SOP. 

 

2.0 FIELD FORMS LIST  
 
The following log books, forms, labels, and tags are required.  Examples of these forms can be found at 

the back of this SOP. 

 

Writing Utensil 
Site Log Book 
Field Log Book 
Sample Label and Tag 
Chain-of-Custody 
Custody Seal 
Shipping Label 
Equipment Calibration Log Sheet 
Boring Log 
Soil Sample Log Sheet 
Ground Water Sample Log Sheet 
Monitoring Well Inspection Sheet 
Ground Water Level Measurement Sheet 
Monitoring Well Development Record 
Low-flow Purge Data Sheet 
Field Task Modification Request Form 
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3.0 PROCEDURES 
 

This section describes custody and documentation procedures.  All entries made into the log books, 

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is 

preferred).  No erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a 

single strike mark, initialed, and dated.   

 

3.1 Site Log Book 

 

The Site Log Book is a hardbound, paginated, controlled-distribution record book in which all major onsite 

activities are documented.  At a minimum, the following activities/events shall be recorded (daily) in the 

Site Log Book: 

 

• All field personnel present 

• Arrival/departure of site visitors 

• Arrival/departure of equipment 

• Start or completion of sampling activities 

• Daily onsite activities performed each day 

• Sample pickup information 

• Health and Safety issues 

• Weather conditions 

 

The Site Log Book is initiated at the start of the first onsite activity (e.g., site visit or initial 

reconnaissance survey).  Entries are to be made for every day that onsite activities take place.   

 

The following information must be recorded on the cover of each Site Log Book: 

 

• Project name 

• Project number 

• Book number 

• Start date 

• End date 

 

Information recorded daily in the Site Log Book need not be duplicated in other field notebooks, but 

must summarize the contents of these other notebooks and refer to specific page locations in these 
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notebooks for detailed information (where applicable).  At the completion of each day’s entries, the Site 

Log Book must be signed and dated by the Field Operations Leader (FOL). 

 

Upon completion of the fieldwork or when completely filled, the Site Log Book is stored in the NSWC 

Crane records repository.  

 

3.2 Field Log Books 

 

The Field Log Book is a separate dedicated notebook used by field personnel, as needed, to document 

the activities in the field.  This notebook is hardbound and paginated. 

 

Upon completion of the fieldwork or when completely filled, Field Log Books are stored in the NSWC 

Crane records repository.  

 

3.3 Sample Label and Tag 

 

Adhesive sample container labels must be completed and applied to every sample container.  Each 

adhesive label is numbered.  A second, identical (including number) adhesive sample label will be 

completed and affixed onto a tag that will be attached to the neck of the sample container by a wire or 

string.  Once the laboratory receives the sample, the tag will be removed from the sample container and 

returned to the Task Order Manager.  Sample tags will be stored in the NSWC Crane records 

repository.  

 

3.4 Chain-of-Custody Form 

 

The Chain-of-Custody (COC) is a multi-part form that is initiated as samples are acquired and 

accompanies a sample (or group of samples) as they are transferred from person to person.  Each COC 

is numbered.  This form must be used for any samples collected for laboratory chemical analysis.  The 

original (top) signed copy of the COC form shall be placed inside a large Ziploc-type bag and taped 

inside the lid of the shipping cooler.  If multiple coolers are sent, a separate COC must be included with 

each cooler and reflect the sample containers in that particular cooler. Once the samples are received 

at the laboratory, the sample custodian checks the contents of the cooler against the enclosed COC.  

Any problems are noted on the enclosed COC form (discrepancies between the sample labels, tags, 

COC form, etc.) and will be resolved through communication between the laboratory point-of-contact 

and the Task Order Manager.    The COC form is signed and retained by the laboratory and becomes 

part of the sample’s corresponding analytical data package.    
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The number of each COC associated with a monitoring point is recorded in the Site Log Book.  Each 

COC is placed into a binder and stored in the NSWC Crane records repository.  

 

3.5 Custody Seal 

 

The Custody Seal is an adhesive-backed label with a number on each seal.  It is part of a chain-of-

custody process and is used to prevent tampering with samples after they have been collected in the 

field and sealed in coolers for transit to the laboratory.  The Custody Seals are signed and dated by the 

samplers and affixed across the opening edges of each cooler (four seals per medium to larger coolers; 

two seals per small cooler) containing environmental samples.  The laboratory sample custodian will 

examine the Custody Seal for evidence of tampering and will notify the Task Order Manager if evidence 

of tampering is observed.  The number of each custody seal is recorded on the COC.  

 

3.6 Shipping Label 

 

A shipping label is filled out and attached to goods or samples leaving the site.  Most items are shipped 

via overnight (express) delivery.   

 

3.7 Equipment Calibration Log 

 

The Equipment Calibration Log is used to document calibration of measuring equipment (e.g. multi-

parameter water quality meter) used in the field.  All Equipment Calibration Logs are numbered.  The 

Equipment Calibration Log documents that the manufacturer's instructions were followed for calibration 

of the equipment, including frequency and type of standard or calibration device.  An Equipment 

Calibration Log must be maintained for each electronic measuring device requiring calibration.  Entries 

must be made for each day the equipment is used. 

 
The number of each Equipment Calibration Log associated with a monitoring point is recorded in the 

Site Log Book.  Each calibration log is placed into a binder and stored in the NSWC Crane records 

repository.  

 

3.8 Boring Log Sheet 

 

The Boring Log Sheet is used to record the lithology encountered during advancement of the boring.   

This sheet is used in conjunction with the borehole advancement procedures outlined SOP CTO 56-1 

and the lithologic documentation process outlined in SOP CTO 56-3.  
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3.9 Soil Sample Log Sheet 

 

The Soil Sample Log Sheet is used to document the samples taken from each boring.   This sheet is 

used in conjunction with SOP CTO 56-1 and SOP CTO 56-3. 

 

3.10 Ground Water Sample Log Sheet 

 

The Ground Water Sample Log Sheet is used to document the water samples collected from each well.  

This sheet is used in conjunction with SOP CTO 56-8.  

 

3.11 Monitoring Well Inspection Sheet 

 

The Monitoring Well Inspection Sheet is used to document the condition of an existing ground water 

monitoring well.  

 

3.12 Ground Water Level Measurement Sheet 

 

The Ground Water Level Measurement Sheet is used to document the depth to the surface of the 

ground water within a monitoring well.   

 

3.13 Monitoring Well Development Record 

 

This form is used to record the activities conducted during well development. 

 

3.14 Low-flow Purge Data Sheet 

 

This form is used during the performance of well purging using low-flow techniques. 

 

3.15 Field Task Modification Request Form  

 

This form is used to record any changes from the approved planning documents.  Such changes are 

conducted only after appropriate approval of the TOM and usually in conjunction with prior approval of 

either the Base, Southdiv or the regulatory agencies.   
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STANDARD OPERATING PROCEDURE  

NUMBER CTO 56-5 

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT 

 1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish the procedures to be followed 

when decontaminating non-dedicated field sampling equipment for the Phase 3 Soil RFI for SWMU 7, 

NSWC Crane 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT  

 

 

Writing Utensil 

Non-latex Gloves 

Cotton Gloves 

Field Log Book 

Potable Water 

Deionized Water 

LiquiNox Detergent 

Brushes, Spray Bottles, Paper Towels, etc. 
   

3.0 DECONTAMINATION PROCEDURES  

3.1 Don non-latex and/or cotton gloves and decontaminate sampling equipment prior to field 

sampling and between samples.   

 

3.2 Rinse the equipment with potable water.  Rinsing may be conducted by spraying with water from 

a spray bottle or by dipping.  Collect the potable water rinsate into a container. 

 

3.3 Wash the equipment with a solution of LiquiNox detergent.  Prepare the LiquiNox wash solution 

in accordance with the instructions on the LiquiNox container. Collect the LiquiNox wash solution 

into a container.  Use brushes or sprays as appropriate for the equipment. 
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  CTO 0056 

3.4 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from 

a spray bottle or by dipping.  Collect the potable water rinsate into a container.   

 

3.5 Rinse the equipment with deionized water.  Rinsing may be conducted by spraying with water 

from a spray bottle or by dipping.  Collect the deionized water rinsate into a container. 

 

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary. 

 

3.7 Document decontamination by recording it in the Field Log Book.  

 

3.8 Containerized decontamination solutions will be managed in accordance with the procedures 

described in 4.10 of the QAPP.  
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STANDARD OPERATING PROCEDURE  

NUMBER CTO56-6 

SAMPLE IDENTIFICATION NOMENCLATURE 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish a consistent sample 

nomenclature system that will facilitate subsequent data management for the SWMU 7 Phase 3 Soils RFI 

QAPP, NSWC Crane.  The sample nomenclature system has been devised such that the following 

objectives can be attained: 

 

• Sorting of data by matrix 

• Maintenance of consistency (field, laboratory, and data base sample numbers) 

• Accommodation of all project-specific requirements 

• Accommodation of laboratory sample number length constraints 

• Ease of identification and direct link to site and year. 

 

The NSWC Crane Environmental Protection Department must approve any deviations from this 

procedure. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Pen with Indelible Ink 

Sample Tags 

Sample Container Labels 

 

3.0 SAMPLE IDENTIFICATION NOMENCLATURE 

3.1 Environmental Samples  

All environmental samples taken as part of this QAPP at NSWC Crane will be properly labeled with a 

sample label affixed to the sample container and a sample tag tied around the neck of the sample 

container.  Each sample will be assigned a unique sample tracking number.  The sample tracking number 

will consist of a four segment alpha-numeric code that identifies the sample's associated solid waste 

management unit (SWMU) or associated site, sample type, and location.  For soil samples, the final four 

tracking numbers will identify the depth at which the soil or sediment sample was collected.  
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The alpha-numeric coding to be used in the NSWC Crane sample system is explained in the diagram and 

the subsequent definitions: 

 

Soil Samples: 

 

NN AA AA (NNNN) 

SWMU Number Sample Type Location Depth Interval 

 

Character Type: 

A = Alpha 

N = Numeric 

 

SWMU Number: 

07 = Old Rifle Range 

 

Sample Type: 

CP = Composite Soil Sample 

SS = Surface Soil Sample 

SB  = Subsurface Soil Boring Sample 

 

Location: 

The sample location code is the soil sample location.  The location code for each sample is listed on 

figures and tables in the Site-specific Work Plan. 

 

Location 1 = 01 

Location 2 = 02, etc 

 

Depth Interval: 

The depth code is used to note the depth below ground surface (bgs), at which a soil sample is collected.  

The first two numbers of the four number code specify the top interval and the third and fourth specify the 
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bottom, feet bgs of the sample.  The depths will be noted in whole numbers only, further detail, if needed, 

will be recorded on the sample log sheet, boring log, log book, etc. 

 

0001  = soil collected from 0 to 1 foot bgs 

0204  = soil collected from 2 to 4 feet bgs 

 

For example, a surface soil sample collected from 0 to 1 foot at sampling location 04 in the ORR will be 

designated as 07SS040001, or a subsurface soil sample collected from 3 to 4 feet at sampling location 

05 in the ORR will be designated as 07SB050304.  Note: there is no differentiation between samples 

collected at the Old Rifle Range (ORR) and the Old Pistol Range (OPR); samples collected from either 

location will be identified as 07 (indicating SWMU 7). 

 

 

4.0 FIELD QUALITY ASSURANCE/ QUALITY CONTROL (QA/QC) SAMPLES  
 

Field QA/QC samples are described in Section 8.1 of the QAPP.  They will be designated with a different 

coding system.  The QC code will consist of a three-segment, alpha-numeric code that identifies the 

sample QC type, the date the sample was collected, and the number of this type of QC samples collected 

on that date.  The QC types are identified as: 

 

AA NNNNNN NN 
QC Type Date Sequence Number 

(per day) 
 

The QC types are identified as: 

 

• SW = Source Water Blank 

• RB = Rinsate Blank (Equipment Blank) 

• FB = Field Blank 

• FD = Field Duplicate 

• TB = Trip Blank 

 

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be 

0000 so that the samples are "blind" to the laboratory.  Notes detailing the sample number, time, date, 

and type will be recorded on the sample log sheets and will document the location of the duplicate 

sample (sample log sheets are not provided to the laboratory). 

 

Examples of Field QA/QC Sample Nomenclature 
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The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003 would 

be designated as FD11170303. 

 

The first trip blank associated with samples collected on October 12, 2000 would be designated as 

TB10120001. 

 

The only rinsate blank collected on November 17, 2001 would be designated as RB11170101. 

 

 































































































































APPENDIX C 
 

LABORATORY STANDARD OPERATING PROCEDURES 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX D 
 

HEALTH AND SAFTEY PLAN  
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